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FORMATION OF INSULATING FILM AND SEMICONDUCTOR DEVICE 

Pub. No.: 09-050993 [JP 9050993 A ] 
Published: February 18, 1997 (19970218) 
Inventor: KOBAYASHI TOMOKO 

FUKUYAMA SHUNICHI 

NAKADA YOSHTHIRO 
Applicant: FUJITSU LTD [000522] (A Japanese Company or Corporation), JP (Japan) 
Application No.: 07-202046 [JP 95202046] 
Filed: August 08, 1995 (19950808) 

INTL CLASS: International Class: 6] H01L-021/312; H01L-021/316; HO 1L-02 1/3205; H01L 
JAPIO Class: 42.2 (ELECTRONICS - Solid State Components) 
JAPIO Keyword: R004 (PLASMA) 

ABSTRACT 

PROBLEM TO BE SOLVED: To obtain a film having a low dielectric constant by treating an insi 
a substrate and composed of an organic silicon compound with fluorine plasma and, successively, • 

SOLUTION: Firstly, the xylene solution of polycarbosilane is applied to the surface of a silicon (S 
thickness of 5,000 angstroms by using a spin coating method. After applying the solution, the solv 
solution is removed by drying the solution in an inert gas atmosphere. Then the applied film is trea 
, 1 .OTorr with a down-flow type plasma generator of 1.5kW in output by using nitrogen trifluoride 
process gas. Successively, the film is treated with oxygen plasma with a barrel type plasma general 
by using oxygen (0(sub 2)) and argon (Ar) gases as process gases. Even when the film is subjectei 
crack is generated in the film. In addition, the dielectric constant of the insulating film thus formed 
electrodes on the film is 2.5, which is lower than 4 of SiO(sub 2). 
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CLIPPEDIMAGE= JP409050993A 
PAT-NO: JP409050993A 
DOCUMENT-IDENTIFIER: JP 09050993 A 

TITLE: FORMATION OF INSULATING FILM AND SEMICONDUCTOR DEVICE 
PUBN-DATE: February 18, 1997 



INVENTOR-INFORMATION: 
NAME 

KOBAYASHI, TOMOKO 
FUKUYAMA, SHUNICHI < 
NAKADA, YOSHIHIRO 

ASSIGNEE-INFORMATION: 

NAME COUNTRY 

FUJITSU LTD N/A 

APPL-NO: JP07202046 

APPL-DATE: August 8, 1995 

INT-CL (IPC): H01 L021/312;H01L021/316 ;H01L021/3205 ;H01L021/768 
ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain a film having a low dielectric constant by 
treating an insulating film formed on a substrate and composed of an organic 
silicon compound with fluorine plasma and, successively, with oxygen plasma. 

SOLUTION: Firstly, the xylene solution of polycarbosilane is applied to the 
surface of a silicon (Si) substrate 1 to a thickness of 5,000&angst; by using a 
spin coating method. After applying the solution, the solvent contained in the 
solution is removed by drying the solution in an inert gas atmosphere. Then 
the applied film is treated with plasma at 1 .OTorr with a down-flow type plasma 
generator of 1.5kW in output by using nitrogen trifluoride (NF<SB>3</SB>) as a 
process gas. Successively, the film is treated with oxygen plasma with a 
barrel type plasma generator of 400W in output by using oxygen 
(0<SB>2</SB>) 
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„and_argon-(Ar|.gases-as-processgases.-Even-when4he 
these treatment, no crack is generated in the film. In addition, the 
dielectric constant of the insulating film thus formed measured by forming 
electrodes on the film is 2.5, which is lower than 4 of SiO<SB>2</SB> 
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